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Detection thresholds of capsaicin: A new test to assess 
facial skin neurosensitivity 
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Tlir flful (if this scutfy was eg *vww rhr ;innr*: y /jr-^l irtl /■! t •- -\ of a new iesr iJctm^imkI in inruAure, eulaneous 
ncurattcnsirivjry. Tlie rest win, curried ouc on a nurJorr. p j u Union ul" 1!>0 he-ahhy mlutt women .iiul w«r, 
hued on die dcccrrniniiiigii uf iiitJivuhial tleiet t«>n fUrrxlu n of topically applied capsaicin. Five capsaicin 
roiKrfiirai u»b wrtr uicU in 10% cdtAnol aqiH'tui.', nolutior- ■ >.H> » 10 **S&; I * ltr'*Vf»; .Vlf» w 10 | 
10" : y Hi v HI" Tl»r ntrt !»**!<• jlnfcy used to at turn I r tleict'v iori dm:Uu>M war* lupttuori ajtpln.ui ion 
in tricreasiTig cuncciifnUfon on the navoluhial (uUih. T^c '• l\iclc was simulraneouily Applied U>llowin/» w 
vpln Tin'©. n in ftWr* blind |#Uu. The rr.u was» stopped at vx-n ». : hr Mihjn i rrpi'n'irtl 4 Apei'lllc sen sue ion lastin/j 
mute dv»o .-JO «rnmrU mi tlu» tnpUuin side The rifreiy ol 1 t rest was; judged as excellent hy rh?' paneliM* 
•,im.e all the reacted txrnsauons were comuletvd us :;Ii£hth . f fnoJe'arely perceptible. The tcit Allowed die 

1. I;u3i(k;imhh ol'ihi- trvi jiopolacion a<x<>rdirt£ in ux dir-rsh*.; I leveh corresponding ro die WA&ttivr traction 
t«> im<? oi' iiic Ijvc capsaicin concern ration* and ro rhr .ir.K- i re ril M'ir&itivity to rhe highest concentration. 
Surprisingly, <!»«• diMrihtit ion nt the population was not un / <odal awl wtrmrd u'» rt'veal die existence ol run. 
different xuh-Arnupv. tndivtdtiab wiih u Inw cipsAiVfn <!ete > un ihrebhoitl 4inl iJuiac with a hifih threshold. 
TUcve iwo Mjb-fw>pi.il<4(uin& Mion^iy differed in iher- 1 rer.fH't : . ■ vr- self-|<*rcep(ion of sensitive ikiiv Th«- Itgjliei 
die scll-OvcbrcO vci^iitv^ vkirt nK»«.leni.e wa:., the inwe.* d'-v Jerection dircshoid w,Ai. nr^ nt'skin 
ncurkKtcM^iiiviry »* <-A\y % t.-purU, .inr:l rn»ly pnir'Orss. Ir sip « aru o> bn u |>itinu.'.iM|t for the cwmffir 
t!i;i>r,nrjsi.% of sensitive skin. 

INTKODDCIION 

Sonic individuals fnive> a fikin rhac rcact;» Hum easily than ihur or others to tx-rtnin 
environmencai facrors (wind, crtld, fasc chait^rs n fntij^rnuire) or to cercain topically 
appltcd prcxJucLS. This skin reuctivity expresses i self* rsjxrcially on rhv fate, in ii variety 
of discomfort ii^ns (stinging, burning, itching, c n^lin^) a^sociucccl or nor with erythe- 
ma and scaling (l). This phenomenon is railed ' ►ttn.sitive »ikin." "i'he unplcas:inr srnsa- 
cit>n.\ ;ir<: m least parrly civic to the- atimukuiori o utuncous nerve endings specialized in 
pain rffirisnmsjon, called nnciccprors. Dlrti'tcnc 1 1 idcrniologicul svirvtys have shown rhar 
sensitive xktu is a uxmliuii ajid wicle%prcr.i<: phen ? -nennn chat concerns about 50% of the 
adult female popularion in iriduscrmlucd count* i -s (2—4). Therr nrr a loi ol -iirnilariri^ 
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in the perception of *t :;irivc skin hy women from different geographical ureas (4) and 
ethnic origins H>, lnei::-?nee of sclf-peicc-ivcd sensitive skin is lower in rhe male popu- 
lation (40%) (2.4.). h i • ids to decrease wiili a^c (4) unci in summer (5), Although these 
iinplf.iJ.:inr cuumeouk s'.:;n* tend ro disappear oaikkly, this condition can render ihe use 
of retrain kinds of t ck ; rtk; produce ve ry problematic. <1>..">). The uncomfortable sensa 
owns with no visible ss s? ns represent 50% of the reported adverse reactions ro cosmetics 
and toiletries (6) ami c ; UJ be the. very first symptoms of an irritant tonract dermatitis 

(7) . Cnrorqurnrly. hecviSe of the awareness of that problem, cosmetic manufacturers 
have fried ro develop I , inulariom without ingredients likely ro induce uncomlortablc 
Kensarions or conuiinir; :. soothing ingredient* intended to decrease skin over- rear riviry 

(8) . Products labeled -\ r sensitive skins have met with a growing success: they are 
purchased by 80* *>f ; If-asscsscd sensitive .skin subjects and by 2V& of thoic with 
noibsensitive skin (!,■). 

Sensitive skin. is no* «i >uiholo^iod disorder (I). This condition is nor easy ro assess 
because it lacks both a consensual dc/imrion (9) and visible, physical, or histologically 
measurable signs. Con* t urnrly, there is neither a simple nor pertinent method available 
ro assess sensitive skin \ \ )), unlike the dry or greasy clttraurr of skin. The absence of any 
measurable phyxr al fe:.-r ires of self-declared sensitive skin by classic method* ha* even 
led some author* tu tjo. -non the reality of rhls skin condition (I I). 

Owin£ [»■> ihe diflii nhv .n exploring this .subjective disorder , psychophysical tests based 
on i he* report or sonsa. i >ns induced by topically applied chemical pmhrs have been 
proposed to identify :m i /ichuls with sensitive skin and subsccpitrnrly ro rest products for 
"sensitivr .skin" in this ; opulation. The approach was recently validated by functional 
magnetic resonant im&sinft (/Mill). The ncurophysiologieal reality of sensitive skin 
illusiraied by a specific r ucern of brain activation in self-assessed sensitive skin subjects 
when u t.ltfOucal probe \ as applied ro rheir lace (1 2). Moreover, self-reported unpleasant 
sensation* have be^n rep »rted us, a useful tool for irriranry assessment of determents and 
soups (7). In this acut-jy, } aneJisn; differentiated products in rcrms of sensation of dryness 
.several washings bekre >Serv able differences were delected. Nevertheless, much greater 
attention was given to he visually observable or instrumental!)' measurable signs of 
irritnrirjn such its reditu .: and inflammation (13), 

The lactic acid srmgirif. est, proposed in 1977 (14), relics on the intensity of stinging 
sensations indurrd by a ) ,ctic acid solution applied on the nasolabial folds. The Subjects 
who report stinging sen » nous arc called "stingers." Usiiijt a slightly modified procedure 
<).). lIus test is rurrcni/ performed by cosmetic manufacturers tor the selection of 
"Mincers." This selected population prone to experience neurosensory problems with 
topiral pmducrs i* ashct o test new products ro substantiate claims indicating that thc-y 
are appropriate for sensi vc skin. Although very useful for prtxluct safety, the lactic acid 
snn/>in/; rest does not Tilly render the complexity of .self- assessed sensitive skin, as 
illustrated by the dfocrt < ancy L>ctwccn acid lactic response and self perception of sen- 
sitive skin (*i.0,l0). in .:«W)0 B this difference war; taken into account for the recommen- 
dation to include "stih^.T *s" with a conc.Otuiranr self-declared sensitive skin as panelists 
for safety tertlinj.; (9). 

Owing to the gfc-u sin : uriiy of symptoms induced by topically applird capsiu'ein to 
chose associated sei itivr skin (13). a new eliciration rest using a 0.07)% emulsion 
of a puiiftem cotr.poun ? extracred from chili [iepp<*rs was proposed in the 1990s- to 
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identify [people with sensitive skin U*>). Cuune-ns application ai capsaicin leads ro a 
shore re leaser of ru-urotrajtsmi tiers (substance P) fr.»: n peripheral nerve endings and causes 
i lie appearance of uncomfortable sensation?, soch . s itching, burning, or ringing asso- 
ciated or not with redness ai ihr applicarioti sire '. $ % 1 6,1 7). These unpleasant neacriuns 
arc more frccjuenr and more inrenxc in sclf-dc (.]«•? d sensi live-skin ^objects (1*5). 

Hoth thr lacric acid and capsaicin rests prefers ?d above; are hosed on rhc reported 
srn.vsuions by rhc subjec t in terms of nature and i .tensity and have thus raised contro- 
versies owin^ ro the use ol a subjective inclividuJ pain scale. However, rhey have been 
proved in Ih- linked with .'.elf-declared semi rive :>an because referred sensations were 
globally stronger and more fret|uem in sensitive vtin subjects. This link with rscti&icivo 
xkin is .stronger with capsaicin than wich Isiific i id (18). Thr application of a srimu- 
I<ivin^ agenr at a single do.se (eg., 10% lactic ac ; solution or 0.075% capsaicin emul- 
sion) was shown ro induce painful sensarions, pur; ;ularly in subjects with very sensitive 
alcin or in a Chinese population as recently rcpo. u-d for lactic avid (19). 

Jn 1V>VH. another psychophysical rcsr hased on thi isxes.sment ol' peripheral sensitivity co 
rhrrmaJ srtmuli wa/i fiuggested as a possible ilia.; lOSh of sensitive skin (20). This test 
involved the use of a thermal noting io&i.rumc 'i ' for example, rhr thermal sensory 
analyzer (TSA 2001) manufactured by Medoc : la mac YishaL Israel)— to assess the 
thermal functional component's of ruotnco.is :inv.* endings. The device, called a ther- 
mode, delivered i hernial stimuli capable oi hi/ar : j g or muling rhe skin. However, rw«i 
recent studies showed that rhis promising res; s* y ; of timircd value in the diagnosis of 
sensitive skin. In a f^rst study, the link berwc< i the derettion threshold iu thermal 
xnmiili assessed by T$A and selt-perceived sen; rive skin was not as srrong a* that 
observed with *kin reactivity to capsaicin ami, i a lesser extent, wich the lactic acid 
stinging test (IKK In anorher srod>\ a significa: difference in the mean of cold-pain 
thresholds wan reported between sensitive and i: •.: vsensitive solf-assessed-skin subjects 
(21). This difference wu.s too weak to consider :i is Thermal parameter as a predictive 
indicator of sensitive skin. 

The i merest in using capsaicin in the asscssrmrn: A' scrtsOry skin irrirariun has recently 
been confirmed by other authors (22). In ndcbr on, the formulation of capsaicin in 
hydroakoholit. solution has rhe advantage of 4 ice» i crating the action of capsaicin on the 
tacc in comparison wirh rhc previously used O.0-- >% capsaicin emulsion (13.19)* 

In the present study, we used rhe hydroah nhnlit olution of capsaicin to develop a test 
thar combines rhe specific reactivity of serai rive •: :in ro fsipsjuei n, rhe simplicity of the 
larrif acid sringing test, and a method of dciee ; m threshold. The major ^oal of this 
large random population study was ro de:enni].< if ihe new method had subsequent 
advantages in terms of painlessness and accuiac i.e., if it would lx- able to rank the 
subjexu uu a large range ot capsaicin contemn ion and provide a robust link with 
self-assessed sensitive skin without being ;ssoci? r -d with painful &en*ariori. 

matkkiaus and mi-tnoixs 

stuyiit.rs 

A total of 130 healthy women participated in i lis monoeemer snuly carried nut in 
November 2002. Subjects ranged r'n»m 18 ».o 61 - ars oi'age (mean - 3^). Most of them 
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lived in an urban rmt ouincm (Paris or irs inner suburbs). No inclusion rritcsrian 
concerning :ikin .\ertMti.' ry -was indudrd. The rnuin exclusion rrircria wore ;i »tj&pccrcd 
or known ;dlcr#y to o-j sukirt or ro chili pepper, (he presence of i\t\y dexmarotogicaJ, 
neurological, or vuscuL t disorder in text arc^s, and the use of any topical or sy.srrrnic 
treatment thai could mr.lify test finding (dermororrit oids» ami-influ/nuuicorieii, medi* 
cine with central nerve.? ; sy-srem effect, . . .). This clinical investigation was conducted 
according ro che Dcrb; .rion of Helsinki principles. 'I he protocol received ethics ap- 
proval from the <4 Krcml/n Bicerrr 1 lospiiai (Cornice Cormilrarif de Protec- 
tion de.s Personnel* en <?chorthe Biomedical*). All volunteers ^uve written, informed 
consent acknowledging he lUukrMuudinjL; of the aim of the study and the procedures 
involved. Subject?, wore* i Iso informed thai they were free in withdraw from the study at 
any rime. 

.SKNMT1VU SK'N Wl STiON v AlUP. 

Each suhjra complete ; u questionnaire concerning skin sensitivity (Table I), This 
questionnaire f.onraiiw 20 tt^ms and was deii#ned ro provide acrumc information 
about self-declared M.*n;*tivc- skin status (existence, symptomatology, factors of skin 
react iviry). Thii vjue.se ios tiuitr was derived from rhose used in previous epidemiological 
surveys on xensiciv* :-ki \ in the UK (2) and in the USA <:>). 

T»bu- i 
Sensitive Skin QuriiKinnaMV 



i>o you irjjard y>.«>rw-:f^ liu »■ tj>; u M'mitivc facial xktn/ (tV3*?fc 

Do ymt rumicter your-clt u • m)£ - facial skin prone U» irritation' :1 t'O 
Do you consider your.Hf ■ : no,; u reactive* faejal skinr 

Do you avoid certain ctarrvt c* that you Irrl muy minr your facial skin ro react* ?" Vi J% 

Do you consoder char yOO.- la ii ).km reacts* rodily to Cosmetic or toiletries:' -H.'Jt% 

Do some to.tiMvtioi tir rv.ile.*.- » product* muk? y^u f;u:»vil skin itch. Miiij; v or hum" 42 0% 

Havt* yuu ever expert ificod i s aclver&e. reaction mi y«nn i;n «• iu cotmcuc >2.0?f 
or toiletry priKtut'i'' 1 

Drw\ the rifprcv.ii»n "tli«v- ii- -. tolerate cold weather or a cold environment" ?»M O% 
apply to your facia} \kiu? 

IXx-x die expression "tlrK.- iv :t lolcrnie hot weather or ;t lo.il environment" 27. 
apply in yinir racial skin/ 

Does iht £X\>ttiuuHn\ "tltnt.v m t loleraie fa«r ^.han^cs in tcmporariirr" V0.V% 

(r.^».. /c«'in^ irtto a warm 5) .> Iiom d oiJ<! >iiyvc) i»ppl>' l<> y ,M, r i~-xc i r»l jkin^ 

rXn*}, #oirt£ our in ihc wi;\<l . uw yiurr >kin 10 itch, liurn, *^r Hting:' *t'.».V#' 

Docs M<>«^A ■•»«■ 3i *"> i *o y^'Uf facial *.kii» n» itch, horn, or .s«inK' .'i*i 0% 

Huh* your fiirf*l sk«n react* • ikir poMuttoo> ?.ti.'i*R 
L)tK*s your tucial ikin react* . y<»or monthly cyele' 

Oix.i your facial ^ki^1 rr«Cl* » uh.ohtilu drinks/ '/().?% 

Doci your facial /»ei«e»* 1 tpiry food?* M.VOT, 

I.H>cs youi I in oil skin react* i CmotlOi^ and/or »cres!* ; ^1rt.(KV, 

Hiiw^ you rvtr willfrcc Ircm > ZOtiin or drrmaeiti:^ !'/.?% 

0»d you sufter from eczema > • clermiitrftN us u liiild* lt.).0% 

? lawn ymj evrr JioRcrec frcm *=• thrroi or hay fever? 12.7ft, 



Suhjfi in h;ir| io rr.^f.'Kind "yes'* • r "on.** 'I'hr mcklrfite 01 jn*iiivi- rt'Nrv*n^^ is %hot¥ii Un a 1 1 itom%. 
* Stio>tinft. t«inutijft, or irrhtt i' :.Cfivution mvmh inrrrl nr noi with redne«£. 
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*rr.si stimuli 

S»x different solutions wen- used: five rest: sr.iu :in.\ with different concentrations of 
capsaicin (Cl - i.l<> s 10 '>%', C2 * I * I • 3 - VI 6 * Kr 4 %;C4 - 1 * ItT %; 

C5 - i. 16 > 10 w/w) and the vehicle as cevirol. The vehicle comisrrd <>( a 10* 
cr)jMhol/yO% water (w/w) solution prepared usin * distilled water and absolute ethanol 
Mcrrlc Kumfcth*, Dfiurc k Canal, Ixsnc . Capsaicin ik soluble in culianol, but 
not in water. Erhanol in high concentrations car, induce skin reactivity by itself U ;*/). 
Hence* formulation experiments regarding caps^ in* srahiliry in hydroalcohohc solu- 
tions were previously conducted at the highest :p.suu:in concentration <C3 * 5.16 x 
10" VV=) in order to uVc the lowest amount of ctltoi ; j1 in the vehicle. Jn these conditions, 
capsaicin war; stable at ambient temperature for r vo mnnrhs. The $.1(5 * 10 '% cap- 
saicin solution was prvpured bom pure-grade oi| > licin powder (H-mcihyI-//-vamllyl-6- 
noncmunide, ^98.0%, Fluka*. Hwchs. Sfflrwrtar. J). The }.I6 x 10 ■•*« solution (O) 
was diluLcd using a dilution factor ofvio «U:n in a stepwise procedure in order to 
obtain rhc; four other resr solutions. 11 ie sokuio were u.ted at aruhient temperature. 
They were applied by an experimenter employ in.: a single use cotton ripped applicator 
(Socicne industrieile du Liois*. SaiiH-Sauvcur. \ ; TZ-r:c) plunged in the >oLut'io«, and then 
tubbed twice on rhc nasolabial folds. The rubea -maining the solutions were custom- 
ized to control die applied volume and lor vafer\ vasom to avoid projections of vxicja 
mptuiicin solurkm ro rhe ocular areas. For th.it pur .? >se. an nbsorbenr sponge wax attached 
ro the inside of rhe rube's neck. Tho.^ every i rhe cot r on tipped applicator was 
removed Irom the tube* the sponge soaked np .-ay excess solution. In this way. rhc 
volume impregnating the applicacor was, :o :i c cain extent, standard ized. Weighing 
impregnated applicants before and alter appUc-ion to the face showed rhor average 
applied volume was 0 02 ml < ■/ 10S&). 



TliST AI'I'LICaTION* 

The major xreps of iht: testing procedure are iitu : ated in Figure I. Pirn, the test areas 
(nasolabial fold*.) were cleansed using facial -IcwUs ;g wipes provided by rhe sponsor. The 
wipes were impregnated with the vehicle solotin and used five rimes over both test 
areas. Subjects were excluded from the study if rh > reported any serration ol discomfort 
at rhis singe of ihe lest. Simultaneous split-face | plication of the vehicle solution over 
I he nasolabial folds followed three minutes after . ! -ansing. The aim of this first .step was 
co familiiirive the Mibject vvirh rhe huo\i<l. cov>l, end wiping sensations induced by the 
application and to exclude subject* who felt any ; Ucomlort sensation at this step. If no 
discomliirr sensation was reporcvd, the test could < onrinvie. Three minutes after rhc tirst 
step, the experimenter performed u single blind imultaneous spJii-face application o» 
the vehicle and of the more diluted capsaicin set irion (Cl » 3.16 « 10 %) over thf 
nasolabial /olds. The sides of application of thi capsaicin and cimcml .solutions were 
raiidoini/eLl. Subjects were asked in report, du: ng ihe three minutes following rhe 
application, any new sensation or any difference « >= twecn the ce^r areax, stating precisely 
the side, the nature Stinging, burning, ringlmg, \ .thing, other) and the intensity using 
i he following scale: i * doubrfnl. barely ptroj tible; 2 « slightly perceptible; 3 *• 
modcMtely perceptible: »i strongly perceptible; 4 * painful. The experimenicr stopped 
the test at this pC)iiU if the reported »enaaiio:i c : kerned rhe capsaicin side and lasted 
more than ;S0 xecund^. In rhe absence oC <ny ie 2 ation or in the case of any sensation 
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Figure I, Test diagram. 

(irrespecrive of irs mrer- ry or duration) on the vehicle- side or any sensation of less than 
.)() seconds on (Ik cur** em side, the e*per>ir>«iiKcr continued die rest, using the nrxt 
dose of capsaicin Johui » ; and so on. in the increasing order of capsaicin concentration 
unr.l the capsaicin side Mas detected by the subject. A three- minute delay was respected 
berwecn each sta«e. II test was stopped as soon as the subject rc|>orred a sensation 
lasting more than .'■() : toridi; on the aide of capsaicin application. The last tested 
concentration was consi J red as rhe detection threshold for the .subject. Pivefjmuiv. werr 
thus defined brcscd on t -t threshold (i.e., ^roup CI - J. 16 * 10'"'%- C.2 - i s 10 
d - i 16 x 10"'% : O - 1 x 10 ''«*;05 - S.I6 * 10 >»>. H no reaction was reported 
at the h.^hc-st concent, won. the subject wax considered a "nor. rrsrottdcr" (*roup 
none"). The total dura . : m of the tesi raided from nine m inures (CI solution detected) 
to 21 mmuifV. «:~> ».»lo un applied). 
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1 he hiyhrsr and the iov* ;t concenrrated capsaicin volutions, as the dilution factor, were 
chosen accord.n^ to tlv finding of cwo pilot studies. In a firsr study on ? I healthy 
volunteers, we noted th ,. all the test population detected a capsaicin solution below or 
eu.uaJ to I >. 10 -<?.. I ! m, k a dilution factor of i.l6, we also observed that when a 
solution was detected, was always without pain if the previous one had not been 
detected. But the lowcs* apsaicin concentration 0.16 * 10 ''%) was still too hi,/h and 
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caused too-significant sensations on two subject:: viih nelf-declared very sensitive skin. 
Thus, a second study was earned out on 11 of t 21 subjects with two more dilured 
solutions (3.16 x 10 ' J % and L > 10'*%). In iru :arrcr case, the test was painless, even 
for the two aforementioned subjects wich vtry wi.s five skin. Moreover, the second study 
allowed us to assess repearabiliry. On the 11 tc - : subjects, detection thresholds never 
differed more than one level bee ween two test res. 1 * >ns carried out at a two- week interval. 

sTAmm.Ai. mciiiods 

Ptrsr 4 descriptive statistics and graphics were C: ricd out. Percentages of positive re- 
sr>oiisc for all irerns of the questionnaire wer- t\ >uiatcd. The distribution of dereord 
capsaicin concentration was described os?ng sir. -.pie bur charts, as the frequency of 
self-declared sensitive skin and rhe mean age i subpopulations ranked by detected 
capsaicin Loiicentratiofi. Then, different infcrcnc.fi statistics were calculated depending 
on the nature of the dara. Por each item of the :< jcsttonnaire, rhe association with the 
detected capsaicin concentration was tested iwinp Cendall's 7 h statistic. The relationship 
between sell -declared sensitive skin and the deletion threshold was tested using die 
Codiran-Armitagc trend test. In addition, the "Jlucticc of age on detected capsaicin 
concentration wax tested uuinj; rhe non- para met r i. Joutklicete-Tcrpsrra trend test* All 
results ate reported with two-sided /'-values. Th significance level ot was set to 5%. 
Statistical analyst* was; carried out using SPS!" software (Version 11.00; SPSS Inc., 
Chicago, IL). 



RESULTS 

OliTOrriON TH KK.SHOI.DS OP CAPSAICIN 

During the initial stages (cleansing nr double ; 'plication of. the vehicle), no subjects 
reported discomfort due to the vehicle, and th .i : no premature withdrawals occurred 
before the first capsaicin application. Con*etjuer ;ly. the capsaicin detection threshold 
wax determined in the total study population <n 1 r >0). Figure 2a shows the distribution 
of the study population according to capsaici n detection thresholds, Nore that the 
population is distributed among six possible leve-s: the five capsaicin solutions and ihr 
level "none." This distribution shows clearly th • there were several different detection 
thresholds of capsaicin in rhis general adult iVm : r population. As illustrated, the range 
of detected capsaicin concentration was ar :ra.sr oi two Iojl; units because 27.3% (N ■« A]) 
of the panelists did not rcneh their detection .. ireshold. More noteworthy about the 
distribution was its shape. Considering the pre ' oos works on sensitive skin rypology. 
one could have expected n uni modal distribute i with high frequencies for the mean 
concent rar ion* and low values lor the extreme urnccnrrattoiis. As shown, ir was clearly 
not rhe case. The patten* of the obtained distri;> icion suggests the existence of at least 
a bimodal distribution. 

[<i : .7.Arit>Nstur wriH Sfa.f i>i 4 .ta-AWt;o si'Msmva skin 

The association with detection threshold wa;; e. ublishcd for all the items of rhe ques- 
tionnaire. Table II displays Kendall's T t> value v atid their significance. Note thar the 
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3,10.10"*% 



Perceived capsaicin concentration 




3.18.1 



1.10-% 3,18.10-% 1.10*% 3.16.10-% 
Porcolvod capsaicin concentration 



None 
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relationship with die d« - rion threshold w as .ignificam for I 5 of the 20 itt rn, |„ rC f. 
«r,» fi l y t „c mw „,uu My si fi n,f,cant lick concerned the item -sensing Si ,W 

wiui fccir-UCUured skin rr i Tivirv to ci.virorimf.w f.v.L-1 i », 14 • : 

. vi * w tf.vironmtiH uuici, wind, ia.«;( ihani'cs in icmoera- 

n.nr) than to ,c a^acinn W highly s i S nirica„t with skin reactivTy u, 
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Table 11 



Links. Between Derr* rtoii Tlwesliold- 


(\t\ Questionnaire ice cm 








Kendal l*x T b 








vahir 


r> 


Dr> you regard yMnrscll tts having a KGcurifivti faenxi %Kin? 




0. 56*.! 


.0.00 1 


L>fK.-. your fnn:il >kin relict to I'.mmion and/or seres*:* 






0.001 


Dors rhr expression "Own not colt race cold weather or <• cold 










0. 


0.O0 1 


f' ¥* * WliHI »,»IO.« liilll 1 ill l>lf .lKJfl l*J .'U I 


hum 






« >r si ifl/** 




0.229 


O.UU'J 


l^O yt>u consider yuurx'l' it* having u facial %kif> prone t :i 


irritation ' 




o.oc); 1 


tfcio, i lie- ciL^rwiofi "dim* nor tolerate lasi chun^es -n 


nperaturo" 






'.Apply CO vour f;<f .tkio' 




o.2?o 


0.00i> 


!)o you roniiitrr yourself £3 having a reactive fecial skin'" 




0 »'» 


O.OOft 


llflvc you ever experienced an udvrr.it reaccion on you: 


utv to *j cosmetic or 






tOilCtlS product.' 




U.IH4 


o.o i: 


l>oex dve rxpmvon "diw*?; not tolerate hor weather Or • 


-w>l environ intuit" 






apply to your IimtjI sk i r»/ 






0.013 


Dnc;\ your facial skin coaei «o your mnnchly cyele> 




C». 1 7*1 


0.OI / 


Docs your tiic iai *kiu rcuel to spicy food? 






0.0.42 


Do .urmc casmcric* or roitetry product* muk« yt-w Lui \ 


skin itch. 






»un£, or burn? 




an 2 


0 047 


l>0 you C0(\$id<.-r (tr.it your ninai skin rc-aets readily tc CO* 


nerii"* or 






toiletries? 




0.1 4 J 


o.oso 


Old you miiIiit f#Oi« er/emu or drruiaxitb as a child/ 




0 1 1 VI 


0.10-i 


Do you Avoid ccrtaian Cosmerii* dun you feel may < mi; - 


your facial 






Akin «t react? 




0.113 


(i.MO 


Ooa #oin£ oof in ihr *un tviKr yrmr fitiiil skin r.*> it\h. i: 


urn, or sting.' 


aiuv 


0.1*8 


Dor* yom larial skin react to air pollution' 




0.0*6 


0.4-M 


H;)vo you ev<r .snffcrrd I'rron riithma or hay lever/ 






0-117 


Dot t your tut ia 1 skin rrart m alcoholic drink.v' 








Have you ever suffered frnni eczema or dcrfn»tiiin > 




0.032 


OOCiO 


Kt-nd:uT.S -T ti value* are arranged in decreasing nrdrr ol' Mi i 


(iical sig nine twice. 







emotion and /or \crer k j; and, ro a lesser cxtuu, wit- ? skin rourriviry ro fipicy food and rr> t.hc 
oioorhly cycle. There was i>u si^uificnnr relartoiu iij> with aropic <liarhr?vi?i and wich skin 
rcattivity io air pollurion. n*i alroholic bcvcia^ : v Or to :»uo. The scronprsr association 
wich scl(-Jec.iarcd facial sensitive skin ir*. i].lu*!" itreW hy I'i/jure lih, which shows its 
incidence in the six subpopolurtofis rla^stficti k; the deccciinu threshold. Sdf-rrporttrd 
sensitive \kiti incidence was higher than ih-:? f-i'an Wvi.JSf/) in the three group.s who 
dcrccccd the lowest concern rations and lower ch i t the mean for the three others. A very 
significant trend inwards ;in association bciwec . the inckleiwe oi ' self- tied arrd wmsicivc 
r.kin and chc capsaii in threshold wa^ noted (Co 1 ran- Armira^c; p k 0.001). In general, 
despite a higher incidence found for the conn a ration .5.16 x LO a %, the lower the 
threshold, the higher die .sensitive skin inc itUnt: In addition to the association with rhr. 
questionnaire itemr*, we studied the correluti* j with age» known ro influence self- 
jX-rccprion of sensitive skin. Figure 3 shows ih« nean age in the six groups. We noted 
a significant rrend toward a relationship hecwei * r»jt;e and detected capsaicin concenrra- 
lion (Jonckhcerc TerpStu; p - 0.0142): the oh ' r rhe .suhjen, the higher the capsaicin 
detection threshold. 
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32 
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30 




i 



3,16.10*% 




•I0*% 3.16.10"% 1.10"% 3.16.10°% 




None 



Pcrcelvod capsaicin concentration 

KF.POKTIin SENSATION 

Table- HI shows the n*<» . and rh* imcmi.y oT J«eti«| se.mrions in rho my .;„bj, r ,< 
who « c hH «hc,c deurct . » il IM <hold. A far* vrlrty of senmioo, wTwwd l lie 

uckUng, n^hmc.™. eoclrv >. a nd rv c „ a feeling of prcomv. were also record*? T I, Jr Ji'r 



N«„« tn j i,., ri „;, y ,„ d,, » , port «| I s,,»u«i,!,;f!r Tl„««w»».u i«w fab-.,, Who 

— _J J "-"^ One »t ihc 1'ivc (*,..*,;, ,„ Swlunorw 



N^iutc/J mil y • 



MJ>. Ytiiid 



Lrhin* *rnurion . / 0 9 

l'CClin£ Ofprcnona / " 0 

TicfcliiiftMruafiAii ^ " u 

Burning Mhl Mm^r «*iu:irn : .* " * M M% > 

Slinging %cr>iHti<^> mi,1 ri^hm < ;> . ' ^ (4.6S&) 

Sfinftin* *i,rj titiKling Mrn*-iti< =; | a V 1 l0 

Itching nml Lrnglm^ .srrisaMnr , 0 ' 

lichin R and ringing Atuurioi , 0 0 1 

Icchin/; scAiarior, And t-^lurnr - t !! I <0.9!«) 

Hunting an,! tingling h-o&hh ■ . j V 0 1(0.51*) 

Fueling of coulum , u M0.V%) 

m.u. ; (> { > i (o.9^> 

_ - ;ig.s^) io9(ion% ) 
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sensations (c.jc* burning ami stinging xrhsiuionr-) All the sensations were considered us 
slij^hrly (inmtsiry A » 9.4. or rnoderarely ( s tensity 3 -. 4.6%) perceptible. They 
were never reported us strongly perceptible (int< \ sicy 4) or painful (inrensity t>). In the 
course of the experiment, the time of OrtSrr of s • t virion ar rhe dererrion threshold was 
recorded in 74 of rhe 10 u subjects in order u check char rhc rhrcc-minurc interval 
be ween applications wis long enough. The m< ; n rime was 80 seconds iA 17 .v Thr 
shortest time was 60 s and rhe longest 12'.) s. C- % . the other hand, a total of 01 subjects 
reported sum* sensations before the HcrrC*:inii t\ eshnid. These sensations appeared on 
(he vehicle side or on the capsaicin side, bur, they Suited less than 30 seconds in the latter 
case. These sensations were qualitatively sirnil s rn those ar ihe detection threshold 
described above and concerned the vehicle; side i; often as rhe capsaicin side. 



DISCUSSION 

This study describe* a new test for the atisessrm-'ii of skin neuroscusicivity on a lar^e 
cohort. This test tonsiius of applying capsaicin ■■: Imions with geometrically increasing 
concentrations io determine the individual op!.:-, ein detection rhreshold. 

In comparison with the other psychophysical r< ■ :s using chemical probes (1H.L9), the 
rest is painless. As expeered from topically ap ied capsaicin (23). a large variety of 
sensations at rhedetctriun threshold were report' - . However, all of these sensations wrrr 
considered as only slightly or moderately per* x-\ r ble, even m volunteers with the most 
sensitive skirt. The absence of pain is highly adv-.i-ragmu* and confirms rhe ri#ht choice 
of rhe srarnn# concentration and of the concern* s icion gradient. 

Thi.s psychophysical test implies a simulrane >u , split-face* single-blind application of 
capsaicin and vehicle solutions. This bilateral pi . edure, wirh rhe simultaneous presen- 
rarion of rhe vehicle on t he ronnolateral side -is * t-ncrol, helps volunteers to differentiate 
background cutaneous sensations from those sp . ■ "i fie ally caused by capsaicin (13). and 
thus avoids luise-positive results (24). The sing < -blinded approach also helps co avoid 
false-positive results. The resr based on rhr ex see nee of a scnairion or not on the 
capsaicin side in easy to explain ro rhe voluiueei ■ and thus far more reliable than those 
commonly used involving the highly variable hrlividual pain scale. 

We observed a large distribution of this nmdoi » adult lemale population according to 
capsaicin detection thresholds (Figure 2a). The i lwesr capsaicin concentration wa$ de- 
tected by 2S>¥& of the panelists, whereas almo t the same proportion (27 3%) did not 
perceive even the highest concentration, which r. >ne hundred times more concentrated, 
This range of ar least two log imits, which looke* I .ueable. is in agreement with previous 
results obtained on the arm <23.). A more stnkm;; feanire ahour rhc distribution of the 
population according ro the eapwaicin detection threshold Was its honunimodal shape. 
It suggests the existence of (at least) two popul; i on groups. Individuals wirh an inter- 
mediate detection threshold arcnunt for a low p=< portion compared to those with either 
a low or a high detection threshold. Whauve this splitting may mean in cerms of 
"fiensiuve skin," it appears that, in the rested p -j udarion, rwo clearly separated pheno- 
tyjxrs are seen with regard to the reactivity capsaicin through neuron-mediated 
response. Considering rhe pattern of Figures 2a a:s J 2b, a segmentation of the population 
between two sub-populations could be propose*! (see vertical line in figure 2): women 
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havinn a detection tbresi aid above or«,ual to I * to ' J '% (.1-1% of rh« population) could 
be identified » l.avuu ; , low skin ncurosensitivity, and women having a decoction 
threshold below I * i 0 % r>(,% t ,f tl»e population) could be identified as having .1 hivh 
skm neurosensitivity, r> 

As illusrmed in Table I. capsaicin detection thresholds are more strongly linked co 
sell dec : ared skin react -n-ty 10 environment and to emotional fto* than to cosmetics 
I bus, the capsaicin dentim, threshold test tends to explore a larger aspect of self- 
declared sensitive dun i an rhe lacrir acid stinging test. To address this question in a 
more detailed way. funl-j-r development of the capsaicin detection threshold rest s hnll 
involve a comparison w, h the lactic acid stinging test in .he : ,ame popuUcmn, 

This test should U of , . nkulur .merest lor epidemiological studies denned to ussess 
possible sexual and til, ■ c variations in skm neurnwiixiiiviiy. A gender difference oh- 
served with tins . , „|«| be an explanation of the well-documented discrepancy 
berwecn women ano r , n regarding self-assessed sensitive skin (2.-1). It would also 
enable us to address ch, A uc*tm» of a possible higher skin neurosensitivity in women 
its recmrly suited fc, study indicating that females show a trend towards bei,,,, 
more sensitive to the It,: ie acid stinging ok. ,han males US), ft would also be inter-' 
csonj? 10 explore the 1**.: :y of the widespread idea that Asian <«) and esi^cially |«»« n «* 
women <;>0) would Ik mr re prone to subjective symptom*. Significant subjective sensory 
differences between j:,p ; , ese and German women have recently been documenml osi * 
• he Inerir and stmghtg , -sr. Japanese women complained about stronger sringini* <en* 
miens. In the absence o: ,ny measurable differences conterniog barrier function and skin 
reactivity to sodium luur I sulphate, the authors theorised that this result may reflect •. 
different cultural Iwhavi > rather than measurable characteristic s in skin physiology <??) 
Anyway, dm possible |-.«- gluened neurosensitivity in Asian populations doe* not seen 
ro rely on strucrural or .= ochcrmcal particularities of ,he epidermal fiber network <2S) 
On the contrary, a dc.ee . sc m epidermal nenrc density with age (29) can l>e evoked to 
explain rhe decreased n- -i rosemitivity with ago observed in our experiment. 

CONCLUSION 

This new test of skin , eurosensitivity, which is simple, inexpensive, and painless 
appears ro be a pronrusi i vj prototype- for rhe diagnosis ol sensitive skin. Its sensitivity' 
could also provide » !»,. for rhe assessment ol modulu.om of skin netiroseiu.it ivi.y The 
large distribution of th, test population according co capsaicin detection thresholds 
illustrates the very im.-.rranr interindividual differences coneemin« rhe activity of 
cutaneous nerve ending: which are certainly one of the major physiological features 
explaining the pb-.nom« : on ol sensitive skin. 
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